Scientific Visualization
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Scientific Visualization

C — T

“I'he purpose of computing
S Insight, not numbers.”

- Richard Hamming (1962)




Scientific Visualization
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‘Statistical
Graphics’

e Not just ‘Computer Graphics’




Scientific Data

Sources: simulation, physical experiment,
observations, instrument readings, etc.

coordinate

fields
floats meshes

bits arrays scalars
bytes

Ll materials

Wisciore

Simple
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Scientific Data - Structure

Meshes
. i Dimensions (1,2,3,4)
L 2m83s3 1 o|mplicit or explicit
2.70008 Regular or Unstructured
e\lesh blocks

2160132

2.89496

298741 | 705 g

Variables

eScalars, Vectors, or
Tensors

Fall Training - October 2011 NICS - RDAV



Data Interpolation
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Scalar Visualization
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Volume Rendering

¥ |Contours/Isosurfaces
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Vector Visualization

Streamlines
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Multivariate Visualization
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Parallel Coordinates
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JV§ParaView

Parallel Visualization Application

Scientific Visualization Tools
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http://www.nics.tennessee.edu/computing-resources/
nautilus/software i

o VISUALIZATION
a ASYMPTOTE
E DX
= GDL
GNUPLOT
GRACE
GRADS
About Computing User Support GRAPHVIZ
GV
Home IDL
Nautilus Software ik
About
im" NICS installs its third-party application packages for Nautilus in a directory named /sw/analysis/. Most package PARAVIEW
B‘r::nimtionnl Chart modulefile associated with it, and we expect users to use these modules to access the software. PGPLOT
The following module commands may be used to view lcaded and available modules PLPLOT
COMPUTING RESOURCES VAPOR
Y et VISIT
Kraken VMD
Nautilus » YT

HPSS
Security

Software More information on modules may be found in the modules page . b
+ Submit a Ticket via email

ABOUT NICS

16

o000

USER SUPPORT Packages loaded by default
Some packages are added by default to each user's environment upon login. This is accomplished by loading the module

« Knowledge Base

General Support module may directly load third-party application modules, and in some cases, is used to set up the “programming

Request an Account environments”

NICS Policies

Acknowledgment Available Software
Kraken User Guide
EOT

NICS FAQ Search name for a description and an in depth listing of installed versions and builds

Below is the list of software available for Nautidus. For more information about each prece of software, please chck on the application

OwO0O0DO0O0OWY

If you would like to request a software installation, please send complete a Software Request

Alphabetical View

« ANALYSIS

o Frequently Asked o GRAPHICS
Questions GIMP

. IMAGEMAGICK
. VTK

o MATHEMATICS
. CDO
. MATLAB
. NCO
. R
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http://www.nics.tennessee.edu/computing-resources/nautilus/software
http://www.nics.tennessee.edu/computing-resources/nautilus/software
http://www.nics.tennessee.edu/computing-resources/nautilus/software
http://www.nics.tennessee.edu/computing-resources/nautilus/software

What is Vislt?

e Open source visualization tool for scientific data
e Uses VIK, Qt and Python
e Supports over 100 different file formats

e Handles large data in parallel
¢ Used and supported at all major HPC centers
e Active developers spread over 5+ institutions
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0265640 132304 133732 032051 037334 024721 015013 052226 001682
0265660 025527 0646632 054606 043244 074076 124153 136216 126614
0265700 144210 0S6426 044700 042650 165230 137037 003655 008254
0265720 134453 124327 176005 027034 107614 170774 073702 067274
0265740 072451 007735 147620 061064 157435 113057 155356 114603
0265760 107204 102316 171451 046040 120223 001774 030477 045673
0266000 171317 116055 155117 134444 167210 041405 147127 050505
0266020 004137 046472 124015 134360 173550 053517 044635 021135
0266040 070176 047705 113754 175477 105532 076515 177366 0586333
0266060 041023 074017 127113 003214 037026 037640 066171 123424
0266100 067701 027406 140000 165341 072410 100032 125455 055646
0266120 006716 071402 055672 132571 105645 170073 050376 072117
0266140 024451 007424 114200 077733 024434 012546 172404 102345
0266160 040223 050170 055164 164634 047154 126525 112514 032315
0266200 016041 176055 042766 025015 176314 017234 110060 014515
0266220 117156 020746 154234 125001 151144 163706 136237 164376
0266240 137055 082276 161755 115466 005322 132567 073216 002655
0266260 171466 126161 117165 065763 016177 014460 112765 055527
0266300 003767 175367 104754 036436 172172 150750 043643 145410
0266320 072074 000007 040627 070652 173011 002151 125132 140214
0266240 060115 014356 015164 067027 120206 070242 033065 131334
0266260 170601 170106 040437 127277 124446 136631 041462 115321
0266400 020243 005602 004146 121574 124651 006634 071331 102070
0266420 157504 160307 166330 074251 024520 114433 167273 030635
0266440 133614 106171 144160 010652 007365 026416 160716 100413
0266460 026630 007210 000630 121224 076033 140784 000737 003276
0266500 114060 042647 104475 110537 066716 104754 075447 112254
0266520 030374 144251 077734 015157 002513 173526 035531 150003
0266540 146207 015135 024446 130101 072457 040764 165513 168412
0266560 166410 067251 156160 106406 136770 030516 064740 022032
0266600 142166 123707 175121 071170 076357 037233 031136 015232
0266620 075074 016744 044055 102230 110063 033350 052765 172483

Data On Mesh

rectilinear, curvilinear, unstructured, point, AMR




Supported File Formats

* General Graphics: Image (jpeg, png, etc.), RAW, S

e General ASCII: PlainText, Curve2D, Point3D

e \isualization: BOV, EnS

ight, PLOT2D/3D, V'

e General Scientific: Exoo

* Application Codes/Toolkits: Boxlib, Cho

SAMRAI, Enzo, FLASH,

Fall Training - October 2011

K, Tecplot

LS, RIBES FNEE B

DB, Sl

Mmbo, OpenFOAM,

LAMMPS, NASTRAN, Pixie
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volume, pseudocolor, parallel coordinates, molecule, streamlines
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Operators

slice, clip, contour, threshold, elevate, transform
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ano Query

HMndaw-Queﬁer' Python Query Editor 1

Query parameters

Display
CAll ) () Original Data
(9 Actual Data

Queries

L2Norm Between Curves
Line Scan Transform
Lineout

| Localized Compactness Factor = ———
OO Window 4 Mass Distribution
OOGR 0O =B o =@ Kk D@ enoy vsage | =
&16\ +z +u +s b= x \ @ \J ”* | m::Max e
DB: noise-Q“h Mosesaroflascea 5 ( V) ( Edit V) ( Operations

[ o=

Q_Q ' Spreadsheet - hardyglobal: Whole

: 0 4 3D Display

Format  %1.6f

Query results Float Format: %g k=010,49] O
Normal (OX QY @z [_I Color Default

ssh -- Max = 124.882 (node 156536 at coord <148.25, 33.25>) Showiintvistallzationwind ow,

B Tracer plane E Patch outline [ Current cell outline

i=0 i=1 i=2 i=3 i=4 i=5 i=6 i=7

Valus

(Joul=s) j=49 2.574811 .689629 .823445 | 2.975176 | 3.134298 | 3.273282 .352576 .352511

(Clearresults) (Saveresultsas...) §=48 2.600487 | 2.718675 2.857521 | 3.016623 | 3.185651  3.335246  3.421313  3.421497

=47 2.611956 .727294 .861596 |3.013713 | 3.173310 | 3.313952 .398333 .408315

=46 | 2.610467 .717820 .840167 |2.975095 | 3.112890 [KMVKKkIS) .311439 .336093

j=45 2.599%003 | 2.695492 .802607 | 2.917311 | 3.031644 EBKFIVI] .204324 .242612

j=44 2.581163 2.666094 .758166 | 2.854595 | 2.949703 KMIKEXK}] .103791 .152539

j=43 2.560224 | 2.634297 .713263 |2.795106 | 2.876270 |2.952175 .018881 .075278

j=42 2.538727 | 2.603232 .671425 | 2.742228 | 2.813788 | 2.883792 .950263 .012561

T T T [ [ T [ [T e j=41 2.518509 2.574826 2.634338 2.6965903 ‘2.762017 ‘2.828838 .896394 .963964

2 4 & Distc? (pmé&:) 12 14 16

Variable ( hardyglobal

Lo AL ( Min = 1.095543 bY4 Max = 5.889652

Data Analysis

query, lineout, spreadsheet, picks




Handles Large Data in Parallel
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GUI - user

| = = manages Vis
INterface J

WINAdows

Database Server - connects to file system;
reads metadata

Compute Engine - reads and processes
data; sends geometry or images to viewer

Client/Server Architecture
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me 10 tramsfer function 20 transfer function

| Splatting 84 Transfer function - 1D 20

Sa=pirg

r: Number of slices

Sampling rate

() Centered differences (*) Sobel
¢ Rasterization Kernel Based

Smcothing
. Smooth Data

Low 9-ad et 19honG

—Mmml_mtoﬂlﬂdi Red ‘ e B O :
| ngines | "
o

Engine:  ssimmerman. jics.utk.edu " ~ Legend 7 lighting
[ngine Inlermation

Number of processors: 1 " Make default )
Number of nodes Default J
Load balancing: Static " )

——————

Total status

Conmm sonniin:

Vislt GUI and Viewer




Using Vislt - 3 Ways

Run Vislt with GUI on Nautilus (X forwarding or VNC)

Run Vislt without GUI in batch mode via Python scripting

Run Vislt client locally and connect to server on Nautilus

Fall Training - October 2011 NICS - RDAV



Vislt Demo




Vislt Website:
http://visit.linl.gov
Vislt Wiki:
http://visitusers.org
RDAV Website:
http://rdav.nics.tennessee.edu

Questions?
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https://wci.llnl.gov/codes/visit
https://wci.llnl.gov/codes/visit
http://visitusers.org
http://visitusers.org

